Background/Purpose: The excision of sacrococcygeal teratoma (SCT) may be associated with signifi cant long-term morbidity for the child. We reviewed our experience with SCT in a tertiary health care facility in a developing country with particular interest on the long-term sequelae. Methods: Between January 1990 and May 2008 inclusive, 38 consecutive children with the diagnosis of SCT were identifi ed from the operation register and the Cancer Registry of the Jos University Teaching Hospital. Their clinical presentation, investigation, operative fi ndings, histology report, and outcome were recorded and analyzed. The long-term follow-up of some of the patients were also recorded and analyzed. Results: There were 31 females and 7 males. Twenty-three patients presented during the neonatal period with a median age at presentation of 7 days (range 1-18 days) and a median weight at presentation of 2.8 kg (range 2.0-3.6kg), 10 presented between 1 month and 12 months, while 5 were older than 1 year at presentation. Most of the patients had signifi cantly external tumors. Excision of the tumor was mainly by the sacral route, four had abdominal-sacral excision. Histology was mainly benign; four were malignant at presentation. Four children with malignant disease had chemotherapy in addition to excision of the tumor. Eight had immediate post-operative wound-related complications while three children died, two of the deaths were related to anesthesia, while one died of colostomy complications. Twenty-one (60%) were followed up for a median duration of 6 years (range 1 month-8 years). Two (9.5%) had recurrent disease after primary excision; fi ve (23.8%) had some degree of functional impairment at the follow-up. Conclusion: While SCT is usually benign, recurrence, malignant transformations in patients who present late and longterm functional sequelae are problems that must be tackled by the care givers. A multi-center study may be necessary to characterize this disease in developing countries and assess the long-term functional sequelae in survivors.
Introduction
Sacrococcygeal teratoma (SCT) is a common germ cell tumor of childhood affecting between 1:40,000 and 1:35 000 live births. [1, 2] Most patients present during the neonatal period with a sacral mass, though some intrapelvic tumors may present later. The diagnoses of SCT are being increasingly made within the late second and third trimesters with the advent of improved antenatal imaging techniques, and planned Caesarian delivery is being offered to some pregnant women with better outcome. [3, 4] Previous reports from Nigeria had focused mainly on the clinical presentation without details on the long-term outcome. [5, 6] Besides reports on the long-term follow-up of children treated for SCT worldwide is scanty. The aim of this present article was to review the outcome of SCT in a tertiary healthcare institution in Central Nigeria with particular interest on the long-term outcome.
Materials and Methods
The operation registrar and the Cancer Registry of the Jos University Teaching Hospital were accessed to identify all children treated for SCT at the Jos University Teaching Hospital, Jos, Nigeria, between January 1990 and May 2008 inclusive. The demographic data, clinical presentation, investigations, and histopathology reports of the patients were recorded from case notes, operation notes, and discharge summary sheets. The surgical management with respect to resection of the primary tumor and the early and late complications were also recorded. Our usual operative approach for excision of this tumor is to make a chevron incision, after a piece of gauze impregnated with paraffin has been inserted into the rectum to make its recognition easier. We then transact the lower sacrum and control the middle sacral artery early in the operation to avoid unnecessary hemorrhage. The tumor is then dissected out enbloc from the rectum that has been made easily visible with the gauze in the rectum, the pelvic diaphragm, and the gluteal muscles. The tumor including the coccyx is then removed. In patients with significant intra-pelvic extensions of the tumor, we use an abdomino-sacral route for the total excision of the tumor. Patients with intestinal obstruction and or bladder outlet obstruction usually would have colostomy constructed. For malignant tumors, we use neoadjuvant chemotherapy before excision of the tumors. Outcomes relating to survival, tumor recurrence, bowel and urinary functions were analyzed from the long-term clinical follow-up of some of the patients whose data were available.
Results

Presentation
Forty-one children were suspected to have SCT over the study period; three were excluded (one had sacral meningocele, one had fibrolipoma, while the parents of one child refused surgery) leaving 38 with histologically confirmed SCT and form the basis of this report. There were 31 (81.6%) females and 7 (18.4%) males. Twelve pregnancies were supervised and had delivery in a health care facility. Four (10.5) had antenatal diagnosis using USS; two of them had Caesarian delivery at our hospital due to dystocia. The remaining 26 had their deliveries at home under supervision of traditional birth attendants (TBAs). There was no history of tumor rupture or hemorrhage. Twenty-three (60.5%) presented during the neonatal period; their ages at presentation ranged from 1 to 18 days (median 7 days). Their weight at presentation ranged from 2.0 kg to 3.6 kg (median 2.8 kg). Fifteen (39.5%) presented outside the neonatal period; 10 presented between 2 and 11 months (median 5 months), while 5 presented between 1.5 and 6 years of age (median 3.5 years). One child was premature and had associated congenital heart disease, while one other child had associated anal stenosis.
Clinical assessment included a detailed history and physical examination, including a digital rectal examination in all. Imaging studies included lateral sacral radiographs and additional chest radiographs in four. None had a CT scan, as this investigation was unavailable during the study period. One child presented with urinary obstruction and had a micturating cystourethrogram as part of her assessment. Pre-operatively all had estimation of the hematocrit, serum urea, and electrolytes. Alpha fetoprotein estimation was done in 30 children at presentation and 17 at the follow-up. Clinically, there were 17 Altmann type I [ Figure 1 ]; 15 type II; 4 type III; and 2 type IV tumors.
Surgical management
Excision of the tumor was done in all the patients. Thirty-four (89.5%) had complete tumor excision via the sacral route only. Four (11.8%) had combine abdomino-sacral resection of tumor. Two children with large intra-abdominal extension of SCT had preliminary colostomy; in one, excision through the abdomino-sacral route was done, while the other child with intestinal obstruction and whose tumor was malignant with fungating ulcers [ Figure 2] had a preliminary divided sigmoid colostomy and cytotoxic chemotherapy. This considerably reduced the tumor and a sacral excision was possible. She had her colostomy closed 2 weeks after and had completed her course of cytotoxics. She has no recurrence 2 years after excision and chemotherapy. Two other children had colostomy after resection for iatrogenic rectal injury during excision and postoperative wound dehiscence, respectively.
Pathology
The tumor was cystic in 8 children (all neonates); cystic with solid areas in 20 (15 neonates, 5 infants) and solid in 10. The primary histology showed mature teratoma in 23 (16 neonates and 7 older children) and immature teratoma in 9 (5 neonates and 4 older children). In four, the histology was reported as malignant teratoma (MT), while the histology of two was reported as endodermal sinus tumor (EST) [ Table 1 ].
Complications and long-term follow-up
Immediate postoperative complications occurred in eight (21.1%) children. Complete wound dehiscence occurred in three, one had a colostomy constructed and the remaining two were successfully managed without colostomy. Five had partial wound dehiscence that healed with local wound care. One had intra-operative rectal injury, and a colostomy was constructed at operation. There were three (7.9%) deaths. One died on table shortly after induction of anesthesia; the other died a few hours after surgery, while the third child died of colostomy complications. Of the 35 survivors, 14 were lost to follow-up, while 21 (60%) were followed up up for a median duration of 6 years (range 1 month-8 years). Of these, two with initial histology of mature teratoma had recurrent disease 24 and 36 months after primary excision requiring re-excision, and were disease-free at 1 year of re-excision. Of the four children who had malignant teratoma at presentation, two were lost to follow-up, one had chemotherapy and re-excision, while one was free of tumor at 2 years of follow-up. Two children who had excision during the neonatal period had patulous anus with fecal soiling; two other children had nocturnal enuresis at 6 and 8 years of age. One child had urinary incontinence with recurrent urinary tract infection. The details of the children with long-term complications are summarized in Table 2 .
Discussion
This 13-year review revealed a number of characteristics of this disease from sub-Saharan Africa. A female preponderance noted in this report agrees with most other reports from other parts of the world except in one report from India where there was equal sex distribution. [4, [6] [7] [8] Patients with sacrococcygeal teratomas generally present in two clinical patterns; those presenting during the neonatal period with predorminantly benign tumors and those presenting after the neonatal period, usually as older infants and children with primarily intrapelvic tumors with a likely malignant histology. [7] More than 50% of the children in this report presented during the neonatal period with predorminantly extrapelvic tumors. In developed countries, many more cases are diagnosed antenatally and therefore antenatal intervention and or planned Caesarian delivery is done for large tumors to avoid dystocia, tumor rupture, hemorrhage, or death. [3, 4, 9] The situation is different in our setting where many pregnant women have no access to obstetric care; thereby many of the deliveries are by Traditional Birth Attendants (TBAs). However, as health care becomes available to more people from developing countries, and with increasing availability of antenatal imaging techniques and screening, more of our patients may be diagnosed antenatally. This would mean that more of them may have planned caesarian deliveries and better outcome. Over half of our patients presented during the neonatal period. This may be due to the fact that most of the tumors were external. However, it is pertinent to note that in many societies in Africa, such children are considered monsters and therefore may not have the opportunity of getting to the hospitals and left to die at home. It is also interesting to note that a good number (41.6%) of our patients present outside the neonatal period and about four (11.1%) presented after 1 year of age. In developing countries, poverty and inaccessibility to tertiary health care facilities may play some role on the time of presentation of patients to the hospital. Besides, some of the patients with predorminantly intrapelvic tumors may present with urinary or bowel obstruction as in one of our patients. All our patients who presented after 1 year of age had malignant diseases at presentation. The high rate of malignancy with late presentation had been noted by other reports. [10] [11] [12] [13] [14] In this present report, the four children with malignant disease at presentation presented outside the neonatal period.
Associated congenital anomalies are common in children with sacrococcygeal teratoma. These associated anomalies include anorectal anomalies, spinal dysraphism, and limb abnormalies. Ascraft and Holder in 1965 reported two children with presacral tumor and anal stenosis and later 17 others with presacral tumor and sacral defects with most of them having anal stenosis in six kindreds. [15, 16] This led them to suggest an autosomal dominant nature of the tumor. Currarino later described three more cases and suggested that the etiology may be related to adhesions between the ectoderm and neural endoderm causing a split notochord. [17] In another report from North-Eastern Nigeria, associated congenital anomalies were noted in three of the patients. [6] In this present report, two children had associated congenital anomalies: one child with congenital heart disease and the other child with anal stenosis with tethering of the cord. It may appear that associated congenital anomalies are not common in children presenting in our environment. This may be related to the fact that most of the children with associated life-threatening anomalies would have died at home without being taken to the hospital.
The post-operative morbidity noted in 21% was mainly wound infection that could be because of fecal soilage of the wound. This could be avoided by the construction of a colostomy at the time of surgery; however, colostomy may be associated with its own morbidity and additional cost and re-operation for closure. Wound contamination can also be avoided by the judicious placement of the skin incision and regular anal cleansing by the mothers. For patients in whom we anticipate poor anal hygiene, we usually leave a syringe in the anus for 3 days to divert feces from the wound, and since the introduction of this procedure, the incidence of wound dehiscence has greatly reduced.
The overall mortality in this report was 3/36 (8.3%); two of the deaths were directly related to anesthesia. In developing countries, anesthetic complications are common due to unavailability of trained anesthesiologists. The risk increases when operating on neonates and in neonates with SCT who have huge tumors with an increased risk of cardiac arrest after removal. In our center, we still use the services of nurse anesthesiologists due to unavailability of trained physician anesthesiologists. Recurrence after excision of benign or immature SCT has been documented and is common after the excision of malignant disease. [11] Two of our patients with an initial benign histology had recurrence. Four of our patients had malignant histology on presentation; two were lost to follow-up after initial excision and chemotherapy, while two were well at 12 and 24 months after surgical excision and chemotherapy. Even though our patients with malignant disease were few, it would appear that they do well after chemotherapy and excision as noted by Wakhlu et al. [8] A number of reports have attempted to assess longterm outcome after treatment of SCT; [8, 10, 11, [15] [16] [17] which include continence, quality of life, and sexual function. In one UK study on the long-term followup of children treated for SCT, [18] a third had some functional problems, and Malone et al, found as many as 41% of children treated for SCT with some long-term functional sequelae. [16] In this present series, only 21 (60%) had some long-term follow-up information; 5 (23.8%) of them had some degree of functional impairments [ Table 1 ].
In developing countries, we may not know the exact prevalence of our patients with long-term sequelae after excision of SCT, as many of them may not come back after initial excision of the tumor. However, with improved health care delivery in the developing world due to improved economy and advocacy, many of the children with SCT would have access to healthcare and so many would survive and reach adulthood. It means then that the problem of long-term function must be on the minds of care givers as they manage this group of patients. Besides, clinicians and counselors need to explain to the parents of these children that excision of a benign tumor may be accompanied by significant long-term functional sequelae for their child. A multi-center study of those few who come back for follow-up in the various care centers may be necessary to quantify the magnitude of these problems in developing countries.
